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(54) CONTROLLER FOR ELECTRIC AUTOMOBILE 

(57)Abstract: 

PURPOSE: To realize a controller for electric automobile 
excellent in driving and charging in which the current 
control can be effected accurately depending on the 
state of electric automobile. 

CONSTITUTION: At the time of driving, current is 
controlled through a drive current detector 21 and an 
induction motor 6 is driven through an inverter 3. At the 
time of charging, a battery 9 is charged from an external 
power supply 2 through the inverter 3 through a charging 
current detector 22. The current is different in several 
magnitudes between the drive and charging times, but 
the detector 21 has wider current detection range than 
the detector 22 and thereby a large current is detected 
accurately at the time of driving while a low current is 
detected accurately at the time of charging. Since the 
current can be controlled accurately depending on the 
control range thereof for both charging control and 
motor driving, highly efficient charge control is realized 
while suppressing noise. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
S.In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A control device of an electromobile which has a driving force generating means 
characterized by comprising the following which carries out the running drive of the car, a power 
storage means which accumulates electric power supplied to this driving force generating means, 
and a power conversion means to transform electric power from this power storage means into 
electric power of the above-mentioned driving force generating means. 

A current detecting means which has two or more current detection ranges, and detects current 
of the above-mentioned power conversion means. 

A control means which controls the above-mentioned power conversion means based on an 
output signal of the above-mentioned current detecting means in a current detection range 
which chose and chose any one of two or more current detection ranges of the above- 
mentioned current detecting means according to a control state of the above-mentioned car. 

[Claim 2]In a control device of the electromobile according to claim 1 , the above-mentioned 
current detecting means, A control device of an electromobile when an amplification factor can 
be changed, it has an amplifying means which amplifies a current detecting signal and an 
amplification factor of the above-mentioned amplifying means changes with above-mentioned 
control means, wherein one of two or more above-mentioned current detection ranges is chosen. 

[Claim 3]A control device of an electromobile, wherein the above-mentioned current detecting 
means has a current transformer in a control device of the electromobile according to claim 1 . 
[Claim 4]In a control device of the electromobile according to claim 3, to the above-mentioned 
current transformer. Have several winding which differs in a number of turns, and a switching 
means for choosing any one of these winding, and this switching means by the above-mentioned 
control means. A control device of an electromobile, wherein one of two or more above- 
mentioned current detection ranges is chosen by changing. 

[Claim 5]In a control device of the electromobile according to claim 3, the above-mentioned 
current transformer, Have primary winding with which conduction of the current of the above- 
mentioned power conversion means is carried out, two or more secondary winding, and a 
switching means for choosing any one of these secondary winding, and this switching means by 
the above-mentioned control means. A control device of an electromobile, wherein one of two or 
more above-mentioned current detection ranges is chosen by changing. 
[Claim 6]ln a control device of the electromobile according to claim 3, the above-mentioned 
current transformer. Primary winding with which conduction of the current of the above- 
mentioned power conversion means is carried out, and a magnetic body which generates 
magnetic flux by current which carries out conduction to this primary winding. So that magnetic 
flux generated with the above-mentioned primary winding may be denied an output signal 
generating means which generates a signal according to magnetic flux of this magnetic body. 
Magnetic flux which has secondary winding which generates magnetic flux in the above- 
mentioned magnetic body according to an output signal of the above-mentioned output signal 
generating means, and is generated from the above-mentioned secondary winding to an output 
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of the above-mentioned output signal generating means by the above-mentioned control means. 
A control device of an electromobile, wherein one of two or more above-mentioned current 
detection ranges is chosen by changing. 

[Claim 7]A control device of an electromobile which has a driving force generating means 
characterized by comprising the following which carries out the running drive of the car, a power 
storage means which accumulates electric power supplied to this driving force generating means, 
and a power conversion means to transform electric power from this power storage means into 
electric power of the above-mentioned driving force generating means. 

Two or more current detecting means which have a mutually different current detection range 
and detect current of the above-mentioned power conversion means. 

A control means which controls the above-mentioned power conversion means based on a 
detecting signal which chose and chose any one of detecting signals of two or more above- 
mentioned current detecting means according to a control state of the above-mentioned car. 

[Claim 8]In a control device of the electromobile according to claim 1 or 7, the above-mentioned 
power conversion means, Change electric power from a power supply arranged to the exterior of 
an electromobile, supply it to the above-mentioned power storage means, and the above- 
mentioned control means, A control device of an electromobile changing the above-mentioned 
current detection range in a time of carrying out the running drive of the electromobile, and a 
time of charging the above-mentioned power storage means, calculating current required for a 
running drive at the time of a run. and calculating current required for charge at the time of 
charge. 

[Claim 9]A control device of an electromobile characterized by a current detection range at the 
time of the above-mentioned charge being narrower than a current detection range at the time 
of the above-mentioned running drive in a control device of the electromobile according to claim 
8. 

[Claim 10] A control device of an electromobile, wherein the above-mentioned current detecting 
means detects current which flows between a power supply for charging the above-mentioned 
power conversion means, and the above-mentioned driving force generating means and the 
above-mentioned power storage means, and ** in a control device of the electromobile 
according to claim 8. 

[Claim 11 ]A control device of an electromobile, wherein the above-mentioned current detecting 
means detects current which flows between the above-mentioned power conversion means and 
the above-mentioned power storage means in a control device of the electromobile according to 
claim 8 and the above-mentioned control means calculates remaining capacity of the above- 
mentioned power storage means. 

[Claim 12]A control device of an electromobile, wherein the above-mentioned control means 
changes the above-mentioned current detection range in a control device of the electromobile 
according to claim 1 or 7 according to the range of fluctuation of current of the above- 
mentioned power conversion means. 

[Claim 1 3]In a control device of the electromobile according to claim 5 or 7, the above- 
mentioned control means, A control device of an electromobile characterized by controlling the 
above-mentioned power conversion means according to an output signal of normal secondary 
winding or a current detecting means when it detects whether abnormalities occurred in 
secondary winding or two or more current detecting means of the above-mentioned plurality and 
abnormalities occur. 

[Claim 14]A driving force generating means which carries out the running drive of the car, 
comprising, A control device of an electromobile which has a power conversion means to 
transform into electric power to the above-mentioned driving force generating means electric 
power from a power storage means which accumulates electric power supplied to this driving 
force generating means, and this power storage means, and to change electric power from a 
power supply into charging power of the above-mentioned power storage means. 
The 1 St winding that detects current of the above-mentioned driving force generating means. 
The 2nd winding that detects current from the above-mentioned power supply and with which 
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the 1 st winding of the above differs from a number of turns. 
A current detecting means which it has. 

A control means which controls the above-mentioned power conversion means based on a 
detecting signal from the 2nd winding of the above-mentioned current detecting means when a 
power conversion means is controlled based on a detecting signal from the 1st winding of the 
above-mentioned current detecting means when the running drive of the above-mentioned car is 
carried out, and the above-mentioned power storage means is charged. 

[Claim 15]A control device of an electromobile characterized by there being more numbers of 
turns of the 2nd winding of the above than a number of turns of the 1st winding of the above in a 
control device of the electromobile according to claim 14. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the control device of the electromobile which 
controls the current of an electromobile especially with respect to the control device of the 
electromobile driven with a battery. 
[0002] 

[Description of the Prior Art]The electrical energy from an external power is supplied to the 
mounted battery with a power converter, a battery is charged, and there is an electromobile 
driven with this charging energy. As an example of the control device of this electromobile, there 
are some which were indicated to JP,59-61402,A, for example. In this gazette, it is constituted 
so that drive of an electromobile and charge of a battery may be performed by one inverter and 
the electromobile system by which the small weight saving was carried out may be realized with 
a low price. To JP,4-138004,A, what was constituted so that charge of a battery could be 
performed is indicated using the secondary winding of a motor for driving. 
[0003]As an example which reduces the loss of the induction motor for a drive of an 
electromobile, it is indicated to JP,62-23302,A. JP,62-236302,A, JP,62-247703,A, and JP,62- 
247785,A, for example. 
[0004] 

[Problem(s) to be Solved by the Invention]By the way, in an electromobile, when driving an 
electric motor, in order to control driving force by high degree of accuracy, it is necessary to 
detect the current of a power conversion means to change the electric power from a battery 
into the power supply to a motor. When charging a battery by an external power, in order to 
perform power factor control of management and the power supply of highly precise electric 
energy, the current of a power conversion means (the electric power from an external power is 
changed into the power supply to a battery) needs to be detected. 

[0005] Usually, in an electromobile, the current which flows into a power conversion means is 
with the time of a drive and charge, it differs and about ten times [ several to ] as much current 
flows into a power conversion means as compared with the time of charge at the time of a drive. 
For this reason, when the same current detecting means is used in the time of a drive and 
charge, the current detection accuracy at the time of charge deteriorates dramatically, or a 
noise may be unable to detect, and the charge to a battery may be unable to be controlled with 
high precision. 

[0006] However, in the above-mentioned conventional technology, the current which flows into a 
power conversion means was with the time of charge and a drive, differing greatly was not taken 
into consideration but the same current detection machine or the current detection machine of 
the same current detection range was used. 

[0007]Therefore, in the Prior art, the battery of the electromobile could not be charged with high 
precision, but it may have become overcharge or insufficient charging. 

[0008]The purpose of this invention is to realize the control device of the electromobile which 
could perform current control with high precision and was excellent in driving performance and 
the charge performance according to the state of an electromobile. 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi„ejje?atw_u=http%3A%2F%2Fwww4.i... 2008/07/08 



JP,07-193910,A [DETAILED DESCRIPTION] 



2/11 ^— V 



[0009] 

[Means for Solving the Problem]This invention is constituted as follows, in order to attain the 
above-mentioned purpose. In a control device of an electromobile which has a driving force 
generating means which carries out the running drive of the car, a power storage means which 
accumulates electric power which supplies a driving force generating means, and a power 
conversion means to transform electric power from a power storage means into electric power 
of a driving force generating means, A current detecting means which has two or more current 
detection ranges, and detects current of a power conversion means. According to a control state 
of a car, it has a control means which controls a power conversion means based on an output 
signal of a current detecting means in a current detection range which chose and chose any one 
of two or more current detection ranges of a current detecting means. 
[00 10] Preferably, in a control device of the above-mentioned electromobile, the current 
detecting means can change an amplification factor and it has an amplifying means which 
amplifies a current detecting signal, and when an amplification factor of an amplifying means 
changes with control means, one of two or more current detection ranges is chosen. In a control 
device of the above-mentioned electromobile, a current detecting means has a current 
transformer preferably. In a control device of the above-mentioned electromobile, preferably to a 
current transformer. It has several winding which differs in a number of turns, and a switching 
means for choosing any one of these winding, and when this switching means is changed by 
control means, one of two or more current detection ranges is chosen. 
[0011]In a control device of the above-mentioned electromobile, preferably a current 
transformer, It has primary winding with which conduction of the current of a power conversion 
means is carried out, two or more secondary winding, and a switching means for choosing any 
one of these secondary winding, and when this switching means is changed by control means, 
one of two or more current detection ranges is chosen. In a control device of the above- 
mentioned electromobile, preferably a current transformer, Primary winding with which 
conduction of the current of the above-mentioned power conversion means is carried out, and a 
magnetic body which generates magnetic flux by current which carries out conduction to this 
primary winding, So that magnetic flux generated with primary winding may be denied an output 
signal generating means which generates a signal according to magnetic flux of this magnetic 
body, It has secondary winding which generates magnetic flux in a magnetic body according to an 
output signal of an output signal generating means, and when magnetic flux generated from 
secondary winding to an output of an output signal generating means is changed by control 
means, one of two or more current detection ranges is chosen. 

[001 2]A driving force generating means which carries out the running drive of the car and a 
power storage means which accumulates electric power supplied to a driving force generating 
means. In a control device of an electromobile which has a power conversion means to transform 
electric power from a power storage means into electric power of a driving force generating 
means. It has a mutually different current detection range, and has two or more current 
detecting means which detect current of a power conversion means, and a control means which 
controls a power conversion means based on a detecting signal which chose and chose any one 
of detecting signals of two or more current detecting means according to a control state of a 
car. 

[0013]In a control device of the above-mentioned electromobile, preferably a power conversion 
means. Change electric power from a power supply arranged to the exterior of an electromobile, 
supply it to a power storage means, and a control means, A current detection range is changed 
in a time of carrying out the running drive of the electromobile, and a time of charging a power 
storage means, current required for a running drive is calculated at the time of a run, and current 
required for charge is calculated at the time of charge. In a control device of the above- 
mentioned electromobile, a current detection range at the time of charge is narrower than a 
current detection range at the time of a running drive preferably. In a control device of the 
above-mentioned electromobile, a current detecting means detects preferably current which 
flows between power supplies for charging a power conversion means, a driving force generating 
means, and the above-mentioned power storage means. Preferably, in a control device of the 
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above-mentioned electromobile, a current detecting means detects current which flows between 
a power conversion means and a power storage means, and a control means calculates remaining 
capacity of a power storage means. 

[0014]In a control device of the above-mentioned electromobile, a control means changes a 
current detection range preferably according to the range of fluctuation of current of a power 
conversion means. Preferably, in a control device of the above-mentioned electromobile, a 
control means controls a power conversion means according to an output signal of normal 
secondary winding or a current detecting means, when it detects whether abnormalities occurred 
in two or more secondary winding or two or more current detecting means and abnormalities 
occur. 

[001 5]A driving force generating means which carries out the running drive of the car and a 
power storage means which accumulates electric power supplied to a driving force generating 
means, In a control device of an electromobile which has a power conversion means to transform 
electric power from a power storage means into electric power to a driving force generating 
means, and to change electric power from a power supply into charging power of a power 
storage means, The 1st winding that detects current of a driving force generating means, and the 
2nd winding that detects current from a power supply and differs in the 1st winding and number 
of turns. When the running drive of the car is carried out to a current detecting means which 

When a power conversion means is controlled and a power storage means is charged 
based on a detecting signal from the 1st winding of a current detecting means, based on a 
detecting signal from the 2nd winding of a current detecting means, it has a control means which 
controls a power conversion means. Preferably, in a control device of the above-mentioned 
electromobile, there are more numbers of turns of the 2nd winding than a number of turns of the 
1 St winding. 
[0016] 

[Function] First, the key state of a car and the state of a charge connector are detected, and it 
is judged whether control means are whether the state of the present electromobile is a driving 
state, and a charging state. When a control means judges it as a driving state, while electrically 
connecting a power conversion means and a driving force generating means, the output of the 
current detecting means which detects the current of a power conversion means is chosen as 
the way of the current detection range for drive controlling. Next, after a control means inputs 
the amount of accelerator treading in, and the amount of brake treading in, it calculates the 
output torque instructions which should be outputted from a motor from these input values, and 
computes the current command outputted from each power conversion means to this torque 
command. The output of the current detecting means chosen as the current detection range for 
drive controlling to this current command is fed back, a current control operation is performed, 
and a power conversion means is controlled based on this. Thereby, required torque occurs from 
a driving force generating means. 

[0017]After making electric connection so that the electric power from a power supply can be 
supplied to a power conversion means while separating electrically connection of a power 
conversion means and a driving force generating means when a control means judges it as a 
charging state, the output of a current detecting means changes to the way of the detection 
range for charge control. Next, in a control means, charging current instructions are computed 
according to the voltage from an external power, and the remaining capacity of a battery, the 
output of change ************** is fed back to the detection range for charge control to the 
charging current instructions, and a current control operation is performed. A power conversion 
means is controlled by this result, and the amount of energy which charges a power storage 
means is controlled with sufficient accuracy by it. Current control can always be performed with 
sufficient accuracy by this also at the time of the time of a drive, and charge, and the control 
device of the electric-rolling-stock car excellent in driving performance and the charge 
performance is realized. 

[0018]In a control means, when it judges that abnormalities occurred in one of the current 
detecting means, it changes to the output of other normal current detecting means, and controls. 
The state where it cannot drive, and the state where it cannot charge are prevented by this, and 
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the control device of a reliable electromobile can be realized. 
[0019] 

[Example] Hereafter, the example of this invention is described based on an accompanying 
drawing. Drawing 1 is an outline lineblock diagram of the current control device which is one 
example of this invention. In drawing 1 , the front wheels 4a and 4b of the electromobile 1 are 
mechanically connected to the induction motor 6 via the differential mechanism 5. At the time of 
the drive controlling of the induction motor 6, the induction motor 6 is electrically connected to 
the inverter 3 via the connecting switch 7 for a drive. The inverter 3 is controlled by PWM pulse 
signal Py outputted from the current control 1 2 of the control device 8, Py, and P^, and changes 

the electric power to the motor 6 from the battery 9. 

[0020]The control device 8 comprises the current command operation part 1 0, the current 
switching part 11, and the current control 12. the key switch 13 operated by the driver at the 
current command operation part 10, the accelerator pedal 14, and the brake pedal 15 — key 
signal Sk from each, the amount signal xa of accelerator treading in, and the amount signal xb of 
brake treading in are inputted. Shift signal SDR and motor speed signal omegaM and charge 
connection signal SC are inputted into the current command operation part 10. Here, shift signal 
SDR is a signal from the shift lever 16. 

It is a signal which shows directions of drivers, such as advance of the electromobile 1 , sternway, 
and parking. 

Motor speed signal omegaM is a detecting signal of the motor speed detector 1 7. 
Charge connection signal SC is a signal outputted from the charging terminal 19, when the 
contact button 1 8 of the external power 2 is connected to the charging terminal 1 9 of the 
electromobile 1. 

[0021 ]By calculating the inputted signal (for which detailed contents are mentioned later), the 
current command operation part 10 judges driving mode and charging mode, and is outputting the 
switching signal SWD, SWC, and SWI to the connecting switch 7 for a drive, the connecting 
switch 20 for charge, and the current switching part 1 1 , respectively. In the case of driving mode, 
the current command operation part 10 connects the connecting switch 7 for a drive, and it 
outputs the switching signal SWDSWC so that the connecting switch 20 for charge may be 
opened. At the time of charging mode, the connecting switch 7 for a drive is opened wide, and 
the switching signal SWDSWC is outputted so that the connecting switch 20 for charge may be 
connected. 

[0022]The current detection machine 21 for a drive is arranged at the path cord of the 
connecting switch 7 for a drive, and the induction motor 6, and the current detection machine 22 
for charge is arranged at the path cord of the connecting switch 20 for charge, and the charging 
terminal 19. The current switching part 1 1 outputs the output signal of U [ from the current 
detection machine 21 for a drive ], V, and W each phase to the current control 12 as each 
current detecting signal iy, \y, and iy^ with the switching signal SWI at the time of driving mode. 

At the time of charging mode, as current detecting signal iy, i^, and iy^, the current switching part 

1 1 chooses the output signal from the current detection machine 22 for charge with the 
switching signal SWI, and outputs it. 

[0023]In order to control the current of each phase of the inverter 3, the current command 
operation part 1 0 computes current command signal iyp of each phase, iyp, and i^^p, and outputs 

them to the current control 1 2. In the current control 1 2, current command iyp of each of that 

phase, iyp, and iy^p. Current detecting signal iy of each phase outputted from the current 

switching part 11 , iy, and iyy are compared, respectively, and PWM pulse signal Py outputted to 

the inverter 3, Py, and Pyy are computed. 

[0024]Next, the contents of processing in the current command operation part 10 are described. 
The current command operation part 1 0 comprises the mode determination part 23, the drive 
control section 24, the charge control part 25, and the current command switching part 26, as 
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shown in drawing 2 . The mode determination part 23 performs processing like the flow chart 
shown in drawing 3 . At Step 101 of drawing 3 , in Step 102, the mode determination part 23 
judges whether the key switch 13 is one from the key signal Sk, after inputting key signal Sk, 
charge connection signal so, shift signal SDR, and motor speed signal omegaM. When the key 
switch 13 is one, it progresses to Step 103, and when the key switch 13 is OFF, it progresses to 
Step 1 04 and the state of a charge switch is checked by charge connection signal SO, 
respectively. 

[0025]In Step 103, when it checks that charge connection signal SO is off, after setting the 
mode to driving mode at Step 105, the switching signal SWD is set up, respectively become OFF 
about one and the switching signal SWC, and become the current detection machine 21 selection 
for a drive about the switching signal SWI. Thereby, the switch 7 is made off [ one and the 
switch 20 ]. When charge connection signal SO is [ Step 104 ] OFF, after jumping to Step 106 
and making the mode into stop mode, the switching signal SWDSWC is set as OFF. In Step 104, 
when charge connection signal SO is one, it progresses to Step 1 07 and checks that motor 
speed signal omegaM is 0. When signal omegaM is not 0, it progresses to Step 108, and he 
follows that speed is unusual to Step 106 after displaying, and it shifts to stop mode. Since this 
means charging the battery 9 while the motor 6 rotates, it is made to perform processing which 
stops charge actually for safety reservation. 

[0026]In Step 107, when motor speed signal omegaM is 0, in Step 109, the shift position of the 
shift lever 16 is checked with shift signal SDR. Since the motor 6 is not driven at the time of 
charge, it is not influenced by the position of the shift lever 1 6. However, it progresses to Step 
111, after outputting the warning to a shift lever position at Step 1 1 0, when positions other than 
a neutral have the shift lever 1 6 in consideration of the safety at the time of a charge end. Of 
course, in being in a position with the neutral shift lever 16, it progresses to Step 1 1 1 directly. 
They are one and a switching signal about OFF and the switching signal SWC in the switching 
signal SWD after making the mode into charging mode in Step 111. SWI is set up, respectively 
become the current detection machine 22 selection for charge. Thereby, the switch 7 is set to 
OFF and the switch 20 is considered as one. 

[0027]In one, the key switch 1 3 and a charge switch advance after the judging process of Step 
102 and Step 103 at Step 120. Originally, although both the key switch 13 and a charge switch 
should be considered as neither of one, in both the cases of one, subsequent processings shall 
be performed in consideration of the last mode. In Step 120, when the last state is driving mode, 
in order to continue a drive, after progressing to Step 121 and warning of a charge switch being 
unusual, processing of Step 1 05 is performed. In Step 1 20, when the last state is charging mode, 
after progressing to Step 122 and emitting warning to the key switch 13, processing after Step 
107 is performed. In Step 120, when the last state is stop mode, it progresses to Step 123 and 
Step 1 24, the warning of the key switch 1 3 and a charge switch is emitted, and Step 1 06 is 
processed. The above is processing of the mode determination part 23. 
[0028]The drive control section 24 of drawing 2 inputs shift signal SDR, the amount xa of 
accelerator treading in, and the amount xb of brake treading in, and calculates a torque command 
required as vehicles. Next, current command signal iyp of each phase of the inverter 3 at the 

time of a drive, iyp^, and i^^p are calculated from the calculated torque command and motor speed 

signal omegaM. In the charge control part 25, current command signal iyp of each phase at the 

time of charge, iyp, and iy^p are calculated from a power-supply-frequency signal, a line lock 

signal, the remaining capacity signal of the battery 9, a setting-out charging time signal, etc. 
Current command signal iyp at the time of charge, iyp, and iyyp shall become a size of one N 

times the voltage of this, when the same current command is expressed to the current command 
signal at the time of a drive. Although the power-supply-frequency signal, the line lock signal, 
and the remaining capacity signal are not shown in a figure from the current detecting signal of 
the current detection machines 21 and 22, it calculates by a calculating means and the 
calculated signal is supplied to the charge control part 25. The signal which setting-out charging 
time is set up by the driver etc. using a charge set part (not shown), and shows the set-up 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje?atw^u=http%3A%2F%2Fwww4.i... 2008/07/08 



JP,07-193910,A [DETAILED DESCRIPTION] 



6/1 1 ^— V 



charging time is supplied to the charge control part 25. Directly, the current detecting signal 
fronn the current detection machines 21 and 22 is supplied to the charge control part 25, and in 
the charge control part 25, it may constitute so that power supply frequency, a line lock signal, 
and remaining capacity may be calculated. In the current command switching part 26, the current 
command signal is changed with the set-up mode. That is, based on the mode signal from the 
mode determination part 23, at the time of driving mode, the current command signal from the 
drive control section 24 is outputted, and the current command signal from the charge control 
part 25 is outputted at the time of charging mode. 

[0029]Next, the characteristic of the current detection machine 21 for a drive which is an 
element important for this invention, and the current detection machine 20 for charge is 
explained using drawing 4 . (a) of drawing 4 shows the characteristic of the current detection 
machine 21 for a drive, and when the output current of the inverter 3 is IDMAX, it is shown that 
the output voltage of the current detection machine 21 for a drive serves as VMAX. It is made 
for output voltage to be VMAX by ICMAX in the output current of the inverter 3 to it with the 
current detection machine 22 for charge shown in (b) of drawing 4 . Here, the current values 
ICMAX and IDMAX are maximum current values passed at the time of a drive at the time of 
charge, respectively, and, generally the current value ICMAX is set as 1 /several 10 of the 
current value IDMAX. That is, in drawing 4 . the gain of the current detection machine 22 for 
charge will be several 10 times compared with the gain of the current detection machine 21 for a 
drive. This ratio is made into N times. This is made the same as the magnification of the current 
command mentioned above. 

[0030]Here, the difference in the size of the current control at the time of a drive and charge is 
shown in drawing 5 . (a) of drawing 5 shows current command signal and current detecting 

signal iy at the time of a drive, and (b) of drawing 5 shows current command signal iyp and 

current detecting signal iy at the time of charge. The small current of 1 /several 10 at the time of 

a drive will be controlled over a long time at the time of the charge shown in (b) of drawing 5 as 
compared with the time of the drive shown in (a) of drawing 5 . Therefore, when the same 
dynamic range as the time of a drive performs current control at the time of charge, a current 
wave form will be distorted under the influence of the Takanaga wave noise etc. which are 
generated from the inverter 3, or useless current will be sent. Since the wave-like current which 
inputted current in many cases and was especially distorted as a result from commercial power 
at the time of charge will flow backwards to commercial power, it is a problem. 
[0031]Then, in this example, at the time of charge, as shown in (c) of drawing 5 , current is 
changed so that current command signal iyp and current detecting signal iy may be expanded by 

N times and may be controlled. Therefore, also at the time of charge, a S/N ratio can be raised 
and the influence of a noise can be lost. That is, if this example is used, also at the time of 
charge, highly precise current control can be performed and the battery 9 can be charged 
appropriately. Since the useless current by a noise cannot be sent and little distorted sinusoidal 
current can be sent, efficient charge control is also realizable. That is, according to the state at 
the time of charge of an electromobile, and a drive, current control can be performed with high 
precision and the control device of the electromobile excellent in driving performance and the 
charge performance can be realized. 

[0032] Drawing 6 is an outline lineblock diagram of other examples of this invention. 

A different point from the example of drawing 1 is a point which is common to the time of charge 

and a drive. 

As for the example of drawing 6 , the current detection machine 21 is arranged to the example of 
drawing 1 at the path cord between the inverter 3 and the switches 7 and 20. 
Also at the time of the time of a drive, and charge, it constitutes so that current may be 
detected with the current detection machine 21 of 

And the change of the current detection range of the current detection machine 21 is performed 
by the current switching part 11. 

[0033] Drawing 7 is a block diagram of the current switching part 11. The current switching part 
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1 1 is equipped with the amplifiers 27, 28, and 29 and the current changeover switch 30 which 
amplify the current detecting signal of each phase obtained from the current detection machine 
21 N times. When the switching signal SWI from the current command operation part 10 shows 
the object for a drive, the current changeover switch 30 outputs the current detecting signal of 
each phase obtained from the current detection machine 21 as it is without the amplifiers 27, 28, 
and 29. When the switching signal SWI shows the object for charge, the current changeover 
switch 30 becomes amplifier 27 and 28 and 29 side, and the amplified signal is outputted. 
Thereby, current control can be performed with accuracy sufficient also at the time of the time 
of a drive, and charge. That is, according to the example of drawing 6, in addition to the effect 
acquired by the example of drawing 1 , a current detection machine can be shared in the time of 
charge and a drive, and though it is cheap, little distorted charge control can be performed. 
[0034] Drawing 8 is an outline lineblock diagram of the example of further others of this invention. 
A different point from the example of drawing 6 is a point which changes the current detection 
range inside the current detection machine 21. 

That is, the switch Su, Sv, and Sw are arranged at each of the detectors 21 u, 21 v, and 21 w for 
every phase of the current detection machine 21. And the switching signal SWI from the current 
command operation part 10 is supplied to the switch Su, Sv, and Sw, and the current detection 
range is changed to them by the inside. 

[0035] Drawing 9 is a lineblock diagram of the detector 21 u for the plane 1 of the current 
detection machine 21. The detector 21 u is made to constitute from the 31 or primary magnetic- 
path winding 32, Hall device 33, the amplifier 34, etc. in drawing 9 . the primary winding 32 — the 
magnetic path 31 — kN time — being wound — one terminal of the switch Su — the number of 
turns of the primary winding 32 — k times (k is an integer.). 
In the case of drawing 9 . it is connected at the position of k= 1 . 

As for the terminal of another side of the switch Su, the number of turns of the primary winding 
32 is connected to the position of kN time. And the output current or the input current of the 
inverter 3 is sent through the primary winding 32. 

When the switching signal SWI is an object for charge, the switch Su becomes one terminal side. 
When the switching signal SWI is an object for a drive, the switch Su becomes the terminal side 
of another side. 

[0036] Passing-magnetic path 31 magnetic flux is detected by Hall device 33, and the detected 
signal is supplied to the amplifier 34. And current detecting signal iy is outputted from the 

amplifier 34. Since it becomes the same composition as the detector 21 u, the detectors 21 v and 
21 w omit explanation. 

[0037]Also in the example of this drawing 8 , the same effect as the example of drawing 6 can be 
acquired. Since it constituted so that it might be with the time of charge and a drive, the number 
of winding of the winding 32 might be switched in the example of this drawing 8 and the current 
detection range might be changed, at the time of charge. Since noises, such as a current 
detection machine, are not increased N times by an amplifier, they are accurate and, moreover, 
can perform efficient current control. 

[0038] Drawing 10 is an outline lineblock diagram of the example of further others of this 
invention. 

It is an example which can improve reliability to failure of the current detection machine 21. 
The example of this drawing 10 is an example to which common use of the current detection 
machine 21 was carried out in the time of charge and a drive as well as the example of drawing 6 
and drawing 8 . Drawing 1 1 shows the details for the plane 1 of the current detection machine 21 
in the example of drawing 10 . In drawing 1 1 , it has the composition of having the two secondary 
winding 35 and 36 to the primary winding 32. The secondary winding 35 and 36 is pushing and 
outputting current detecting signal iy^ and iy2 which are proportional to primary current, 

respectively in the amplifiers 37 and 38. The number of turns of the secondary winding 36 is N 
times the number of turns of the secondary winding 35. And current detecting signal iy^ and iyg 

are an object for a drive, and an object for charge, respectively, and have a relation of iuXiiio to 
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the output current of the same inverter 3. 

[0039]These current detecting signal iy^ and iy2 inputted into the current switching part 1 1 

of drawing 12 . Usually, it is chosen whether with the switching signal SWI, it is at the charge and 
drive time, and has set to the current switcher 40, and it is outputted whether it is a gap. A 
current detecting signal is supplied to the current abnormality detectors 39 from the current 
detection machine 21. And beyond in current, the detector 39 detects the existence of the 
abnormalities of the current detection machine 21 from the size of the supplied current 
detecting signal. In being normal, according to the switching signal SWI from the current 
command operation part 10, it controls the current switcher 40. Then, the current detection 
abnormal signal FC reports that there are no abnormalities in the current detection machine 21 
to the current command operation part 10. When abnormalities are detected from a current 
output value, all are changed to the current detecting signal of the way where it is normal 
irrespective of the switching signal SWI. For example, when it is judged that one is unusual of 
current detecting signal i^^ for a drive, i^^, and the i^-|, it changes to current detecting signal 

for charge, i^2* 'w2 v^'"-*® ^'^^ ^^e time of a drive. And the current command operation part 
10 is told about the current detecting value for a drive having abnormalities with the current 
detection abnormal signal FC. 

[0040] A drive is continued in the current command operation part 10, restricting a current 
command so that current control may be possible in the current detection range detectable in 
the normaler one [ machine / 21 / current detection ]. When the current detecting signals for 
charge are abnormalities similarly in the time of charge, charge control is continued substituting 
the current detecting signal for a drive. 

[0041]Therefore, according to the example of drawing 1 0 , the same effect as the example of 
drawing 6 can be acquired. Without according to the example of drawing 10 , suspending a drive 
and charge, also when one becomes unusual [ a current detection machine ], control can be 
continued and the control device of the electromobile which improved further not only the 
improvement in performance but reliability can be realized. 

[0042] Drawing 13 is an outline lineblock diagram of the example of further others of this 
invention, and the current detection machine 21 is arranged like drawing 6 , drawing 8 , and the 
example of drawing 10 at the path cord between the inverter 3 and the switches 7 and 20. 
However, this current detection machine 21 is an object for the drive controlling of a motor, and 
the current detection machine 41 with which the current detection for charge control has been 
arranged at the path cord between the inverter 3 and the battery 9 is used. The current 
detection machine 41 is usually used, in order to supervise consumption of a battery amount of 
energy at the time of a motor drive. In this case, in order for current with a maximum number of 
100 A to flow, it is necessary to take the wide current detection range. Next, according to the 
current detecting value of this current detection machine 41, charge control is performed at the 
time of charge. The inverter drive part 42 performs these processings. 
[0043] Drawing 14 is an outline lineblock diagram of the current detection machine 41. The 
primary winding 32 with which the input current of the inverter 3 flows through the current 
detection machine 41 in drawing 14 , Hall device 33 which outputs a signal by the magnetic flux 
generated in the magnetic path 31, and the amplifier 34 which amplifies and outputs output signal 
ig of Hall device 33, It comprises the amplifier 44 from which an amplification factor changes 

according to the switching signal SWI, and the secondary winding 43 which sends current in the 
direction which negates the magnetic flux generated with the primary winding 32. And with the 
amplifier 44, output signal ig of the amplifier 34 is amplified and flows into the secondary winding 

43. 

[0044]If the input current of the inverter 3 becomes large, output signal ig outputted from the 

amplifier 34 will become large, but it becomes large, and the magnetic flux generated in the 
magnetic path 31 as a result is small, and the magnetic flux generated with the secondary 
winding 43 in proportion to it also has the composition that the magnetic saturation of the 
magnetic path 31 does not happen easily. Therefore, compared with a detectable current value. 
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the current detection machine 41 becomes small. The current detection range of the current 
detection machine 41 can be changed easily, without degrading accuracy by changing the 
amplification factor of the amplifier 44. Therefore, like [ at the time of charge ], when the size of 
current is small, the current detection range can be made narrow to several 10 A with the 
switching signal SWI, and accuracy can be improved absolutely. 

[0045] Drawing 15 is an outline lineblock diagram of the inverter drive part 42. In drawing 15 . at 
the time of a drive, like the example of drawing 1 by the current control 1 2. Based on current 
detecting signal i^, i^, i^, current command signal iy^, iyp, and iyyp, PWM pulse signal Py^, P^^, 

and Pyy^ are outputted to the pulse switching part 45.And it is outputted to the inverter 3 as 

pulse signal Py, Py, and Py^ from the pulse switching part 45. As current detecting signal ig from 

the current detection machine 41 is mentioned above, in order that consumption of a battery 
amount of energy may be supervised at the time of this drive, it is usually used. That is, at the 
time of a drive, the current detecting signal from the current detection machine 41 is supplied to 
the amount calculation part of battery consumption (not shown), and the consumption degree of 
the battery 9 is computed by this calculation part. On the other hand, at the time of charge, 
current detecting signal ig detected with the current detection machine 41 is supplied to the 

current value judgment part 46. The current value judgment part 46 calculates the optimum 
value of the amplification factor of the amplifier 44 from current detecting signal ig, and outputs 

the signal SWI which shows the amplification factor to the amplifier 44. The current value 
judgment part 46 is outputting the arithmetic command signal to the charging current operation 
part 47 from current detecting signal ig. In the case of charge control, it pushes in the pulse 

switching part 45, and a PWM pulse signal is outputted to it so that the inverter 3 may be driven 
based on the PWM pulse calculated here. 

[0046]According to the example of drawing 13 mentioned above, the same effect as the example 
of drawing 1 is acquired. According to the example of this drawing 13 . the amount of 
consumption of the battery 9 can be supervised with the current detection machine 41 at the 
time of a drive. And since the optimal current detection range is set up and current control is 
performed by that cause according to charging current at the time of charge, highly precise 
current control can be performed. That is, for example, charge control can be performed with 
high precision also to the thing of the type with which the current levels of the external power 2 
differ. 

[0047] Drawing 16 is an outline lineblock diagram of the example of further others of this 
invention. The example of this drawing 1 6 is an example by which the current detection machine 
21 has been arranged at the path cord between the switches 7 and 20, and the induction motor 
6 and the charging terminal 19. In the example of this drawing 16 , the switching signal SWI is not 
needed but it has become the example to which the current switching part 1 1 was abbreviated. 
That is, current detecting signal iy from the current detection machine 21, iy, and iy^ are directly 

supplied to the current control 12. 

[0048] Drawing 17 is an outline lineblock diagram for the plane 1 of the current detection machine 
21. In drawing 1 7 , the detection principles of the current of the current detection machine 21 are 
almost equivalent to the example of drawing 9 , and the voltage which Hall device 33 generates 
according to the magnetic flux generated in the magnetic path 31 is amplified by the amplifier 34. 
And the primary winding 32 for driving current detection with which the current detection 
machine 21 is connected to the induction motor 6, the connecting switch 7 for a drive, and 
connection wiring, and the primary winding 48 for charging current detection connected to 
connection wiring with the charging terminal 1 9 and the connecting switch 20 for charge are 
wound around the magnetic path 31. The number of turns of the primary winding 48 for charging 
current detection has become large rather than the number of turns of the primary winding 32 
for driving current detection. 

[0049]Next. operation of the example of drawing 1 6 is explained. When the current command 
operation part 10 drives the induction motor 6, the connecting switch 7 for a drive is connected 
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with the signal SWD, and the connecting switch 20 for charge is opened with the signal SWC. 
Then, the same current as the current supplied to the induction motor 6 flows into the primary 
winding 32 for driving current detection of the current detection machine 21, and current does 
not flow into the primary winding 48 for charging current detection. Therefore, the output voltage 
of the current detection machine 21 serves as a number of turns of the primary winding 32 for 
driving current detection, and a value according to the size of the current which flows into the 
induction motor 6. Thereby, current control for a drive can be performed 
[0050]When the current command operation part 10 charges the battery 9 from the external 
power 2, the connecting switch 20 for charge is connected and the connecting switch 7 For a 
drive is opened. Current does not flow into the primary winding 32 for driving current detection 
of the current detection machine 21 at this time, but charging current flows into the primary 
winding 48 for charging current detection. Therefore, the output voltage of the current detection 
machine 21 serves as a number of turns of the primary winding 48 for charging current 
detection, and a value according to the size of charging current. Since there are more numbers 
of turns of the primary winding 48 for charging current detection than the number of turns of the 
primary winding 32 for driving current detection, to the same current, the output voltage of the 
current detection machine 21 at the time of charge becomes larger than the time of a drive. 
[0051] According to the example of drawing 16 mentioned above, an effect equivalent to the 
example of drawing 1 is acquired. According to the example of drawing 16 , it is the one current 
detection machine 21, and moreover, without using the current switching part 11, since the 
current detection range is changed, current can always be controlled with high precision, and 
also reduction of part mark and a miniaturization can be attained. 

[0052]In the example mentioned above, although the case where it drove with an induction motor 
was described, also when driving with a synchronous method exchange motor, a direct-current 
motor, etc., this invention can be applied. Also in the case of [, such as dividing charge control 
the case of boost charge, and in usually charge, ] three or more, it is applicable although two 
cases were explained as a current detection range. In the electromobile which drives two or 
more motors, it is applicable similarly. 

[0053]In the example of drawing 1 , when the current detection machines 21 and 22 judge 
whether it is unusual and abnormalities occur, it can also constitute so that it may switch to the 
healthy current detection machine 21 or 22. That is, an emergency switch is arranged between 
the node of the input terminal 19 and the detector 22, the node of the induction motor 6 and the 
switch 21, and **. And although this emergency switch is an opened condition, usually suppose 
that abnormalities occurred in the detector 22 at the time of charge, for example. In this case, 
one [ the switch 20 / both OFF the switch 7, and an emergency switch ]. And the current from 
the power supply 2 is supplied to the battery 9 via an emergency switch, the detector 21, the 
switch 7, and the inverter 3. When [ both ] abnormalities occur in the detector 21 at the time of 
a drive, OFF, the switch 20, and an emergency switch are considered for the switch 7 as one. 
And the current from the inverter 3 is supplied to the induction motor 6 via the switch 20, the 
detector 22, and an emergency switch. It is constituted so that the current command operation 
part 10 or the current control 12 may make an unusual judgment of the detectors 21 and 22. 
And at the time of an abnormal occurrence, it can also constitute so that generating of 
abnormalities may be displayed on a driver etc. by a suitable displaying means. 
[0054]In the example mentioned above, although the power supply 2 is a power supply outside a 
car, the power supply may be carried in in the car. For example, like a high Brit vehicle, when a 
gasoline engine, and a battery and an electric motor are carried, it can generate electricity by a 
gasoline engine, and this invention can be applied also to the car constituted so that this 
generated output may be supplied to a battery. 
[0055] 

[Effect of the Invention]Since this invention is constituted as explained above, there are the 
following effects. In the control device of the electromobile which has a driving force generating 
means which carries out the running drive of the car, a power storage means, and a power 
conversion means to transform the electric power from this power storage means into the 
electric power of a driving force generating means. The current detecting means which has two 
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or more current detection ranges, and detects the current of a power conversion means, 
According to the control state of a car, it has a control means which controls a power 
conversion means based on the output signal of the current detecting means in the current 
detection range which chose and chose any one of two or more current detection ranges of a 
current detecting means. Therefore, according to the state of an electromobile, current control 
can be performed with high precision and the control device of the electromobile which was 
excellent in driving performance and the charge performance can be realized. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is an outline lineblock diagram of one example of this invention. 

[Drawing 2] It is an outline lineblock diagram of the current command operation part in the 

example of drawing 1 , 

[Drawing 3] It is an operation flow chart of the mode determination part of drawing 2 . 

[Drawing 4] It is a current detection characteristic figure of two current detection machines. 

[Drawing 5] It is a current control wave form chart showing the difference in the size of current 

control with the time of the drive in the example of drawing 1 . and charge. 

[Drawing 6] It is an outline lineblock diagram of other examples of this invention. 

[Drawing 7] It is an outline lineblock diagram of the current control switching part in the example 

of drawing 6 . 

[Drawing 8] It is an outline lineblock diagram of the example of further others of this invention. 
[Drawing 9] It is a lineblock diagram of the current detection machine of the example of drawing 
8. 

[Drawing 10] It is an outline lineblock diagram of the example of further others of this invention. 
[Draw in g 1 1] It is an outline lineblock diagram of the current detection machine in the example of 
drawing 10 . 

[Drawing 12] It is an outline lineblock diagram of the current switching part which has current 
abnormality detectors in the example of drawing 10 . 

[Drawing 13] It is an outline lineblock diagram of the example of further others of this invention. 
[Drawing 14] It is an outline lineblock diagram of the current detection machine which controls 
secondary winding to always negate magnetic flux. 

[Drawing 15] It is an outline lineblock diagram of the inverter drive part in the example of drawing 
13. 

[Drawing 16] It is an outline lineblock diagram of the example of further others of this invention. 
[Drawing 17] It is an outline lineblock diagram of the current detection machine in the example of 
drawing 16 . 

[Description of Notations] 

1 Electromobile 

2 External power 

3 Inverter 

4a and 4b Front wheel 

5 Differential mechanism 

6 Induction motor 

7 The connecting switch for a drive 

8 Control device 

9 Battery 

1 0 Current command operation part 

1 1 and 30 Current switching part 
40 Current switching part 

1 2 Current control 
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1 3 Key switch 

1 4 Accelerator pedal 

1 5 Brake pedal 

16 Shift lever 

1 7 Motor speed detector 

1 8 Contact button 

1 9 Charging terminal 

20 Charge connecting switch 

21 and 22 Current detection machine 

23 Mode determination part 

24 Drive control section 

25 Charge control part 

26 Current command switching part 
27, 28, and 29 Amplifier 

34, 37, and 38 Amplifier 

44 Amplifier 

31 Magnetic path 

32 and 48 Primary winding 

33 Hall device 

35 and 36 Secondary winding 
39 Current abnormality detectors 

41 Current detection machine 

42 Inverter drive part 

43 Secondary winding 

45 Pulse switching part 

46 Current value judgment part 

47 Charging current operation part 



[Translation done.] 
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[0 0 12] 4fc. ^mt-^Mnmrni-^mmtim^m 

1 0 0 1 3 ] 0* L< fi. ±mm^^mM(Dmmmw:i^ 

[0014] -ttz. L< (±. ±mmM^mM(Dmm 

tzt>^t^^mmu mm^m^Ltzm^. iE^X'h^2 
iikmmx(±mmmtii^m(Diiitim^icm]:^x. mtimm 

[0 0 15] ^tz. ^mM^MnmWi-t^mm^m^^ 
Wit. wmts^^^mmm-^m,f}^mm-r^mf}m 

m^<ommmm\^fs\,^x. mmtim^^^(Dm,mi:mm 

<Df^i<DmmA^b(Dii^mm^-i^m-5\^x. 
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m^&i(Dm2(Dmmt^h(D^iiiis-^-icm-i\'^x. 
it. m 1 (DmmcDmmx 9 t#v\ 

[0 0 16] 

mnM^m^m\mu \.tznM^\i!>^^<D\i^tii:y ■< - 

[0 0 17] Sfc. f|y»#S;65*«**iSi¥iJifL7tit 

i^jtzx^mm^m^^wiiii^. ^<D^mmm^^\m 
Lx%mmm^^mmmicmmtzmmmm^^oiii:fj^ 

[0 0 18] *fcs aijfw^sicisv^T. nMm^^^<D 

^ltl-et/^v^t^^l^*mT•t?:ev^^ffi^5g5Ji:$^^. mm 

■So 

[0 0 19] 

Hifi. ^wn(D-mm^^\x-h^mMumm 
w.<r>m^mimxh^o miK^^^x. «Mgtii*:i© 

(i, mm^^-i^eitmrnmrnm^^yi'i^^Lx^^^ 
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[0 0 20] mwm. 8 f±. mmm^mw'^ lo.mm. 

V7 hft-§-SDR{i, V7 h 1 6;S>C>cDft-^-efe 

{±. ^a5«l!g 2 1 8 ;as«^ g If)* 1 

WD. swc. swi^^^xm.iK»ffl^i^;^-rs'^7. jteS 

«?jfEJi^s^gi5 1 ott. ^16^- K©^^, mmmw^ 

[0 0 2 2] «ffl«i)i^tffl^2 1 it. mmmmm^^ 

#if-§-swi{cj;(9. mm^^- mia-tmmmmmmia^ 
^wft-g- i u , i y , i , L-c, mmmmn 1 2 }^tti;^i 

«ffl«»K^ttl^2 2 ^i^exDai^m-i-^SsiE^l^tiKt-^- 
[0 0 2 3] 4fCs «MJg^SI»|f!5 1 0 fl. 4 '^y<-^ 
i « . i ™ . i ™ ^^ttj L. ®«Kf!l»lf|5 1 2 {:itH;t)-f- 

^ 3^^:^J^;^i-5PWM/^"/^;^W^P„, p,. PiSr^ffl 

[0 0 2 4] m^. mmm^mw^ 1 0 (^jjtt-s^art 
j; 5 f-. Kfij^sp 2 3 . mmmmn 2 a . %^mn 
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K^J^lFB 2 3 {4. ia3iC:^-r:7t3-5^-t- h(Z)J: 
M^froo lasw^^-rs/T'l 0 1 Tf. K^l^fJ^giS 2 3 

(4. :^7"5/7°l 0 3(cit^f/^. ^— y^^l 3:^'i;i-7CQ 
[0 0 2 5] xxy:?"! 0 3{c*5V''-c. *m^^ffl-^s 

\h^2lWRtfS:Zii^\c^^^fiWf^-t^o rntci 

•9. y^7^^:^->'. y^-T -yf^ 2 0 ^S;^-^ i $tl/5„ 

20 Sfc. ^^X-yy^l 0 4lC*5V>Ts SSlS^^t-^SCiS^^ 

^wi:t(c{4. ;^-ry7'l 0 7icit^. ^-^jiSff^ 
a)M;el5 0-t:■fcS^i^a^^1-?>„ fcbs fS-f-coM^^OT/^ 
v^i:t{cf4:5^7"y:/i 0 SJcii;?;.. iiSS^T'fcsr .b 
*«^fls oedit^. ff ih^- K(^#tT-t- 

[0 0 2 6] 0 7(rj3V^Ts iJ'jggff^ 

coM/55 0T'fo5*-^ic:(4. ^T^yT"! 0 9iC*5V^T. V 
30 7 h P-^-^— 1 6 v- 7 h {4g ^ 7 h ft-^ S DRT^a^sf 
5. 5te®B#{c:(4^— ^$'6^!is^tli-5ri:{4;5:v^©-C. 

7 N u/^— 1 6 (D{4a{'^^StvS r t \-tf-£\\ X^ii-^ 

©{igiCv^^ h 6>i^fc5 irt(r(4. 

1 o-Ci/7 h w^-{iS{c*|-t--5l^4rtH;^Lfc^. 
xyT^l 1 1 icittfo hW^— 1 6;^5- 

3.— h9/KZ){igtcfc6^-^ic{4. S:Sxx5/7°l 1 1 
(cittf. ^xyT'l 1 lT-f4. ^-K^5fe^^-Ki:L 

40 SWI^5temfflSi5^^fctllf 2 2a#^ifi5 4 51-^ 

[0 0 2 7] ;^'l'y^l3. SteSx^y^ttlC;*- 

>'(D#^(o:(4. 7;T-y7°i0 2. :^'ryfi 0 3<D^m 
^am> ;^7"y7°l 2 otcittf, 

50 -r^tz.^. 7.7-yf\ 2 Kcit^. ^«;^-r y^^^^M^ 
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t(ili;*5^ih^— KW^^-g-fCtt. .7>X5/yi2 3, 

^-e^liLT. ^7-v:f\0 6<D^m^nbo £i±;S^ 

K*J^g|5 2 3 W^a-ffc^o 
[0 0 281 E 2 (DmmUU% 2 4 tt. ^yy Vm^-SX) 10 

KlB#(75-r ^'/■^-i? 3 ©#ffiCO«*Sit<^{t-i- i UR . i VR . 

i™ Sr^»-rs„ *fc. ^mfiJW 2 5 Tfi. wMmn 

■^iuR . iv» . i™ ^mw-r^. f£id. Mmm(Dmw.m 
a#^*ff-^fi. «;^itm^2 i&tj5 2 2 COSSET 

^2 ixt/2 2;o^to«^itffift-^;i5^ mm. ^mmm 
ms mmmmiB^. a#^**ia^t-?.<t so 

ce- KW:€fl5 2 3^^S>co*- Kft-^(ca<5#. .Illtti*- 

[0 0 2 9] :^mmim^f£^mxh^mmmm 
»sittH^2 1 t^«ffi«»^^ai^2 o«#^4^col/^-r. 

|g4^fflVNTl5iBJ-r5. 124 00 (a) fil^ltlffl^gK^tai 

IDMAX©,!;^:, iKtiifflm»g^ai:^2 10tii:^«JE 
ttVMAXi:/^^^ iSr:T%L-Ct/^So ^tllcCni-X. 114 

0 (b) (c^-r^«ffl«it:feai^2 2t?a. -r:/^^-^' 

3 COmtlMm^ I CMAX-etli;^fl;jI;asVMAXi: -5 J; 5 (- 

m^. mw}mcm-tm:kmm&xh^ . -m^s mmw. 

1 CMAXfi^ S^ffi: I I»1AX(D^ 1 0 ^<D 1 (CigS LTS) 
So o*i9. |114-e«. 5K«ffl«^^tiJ^2 2 0y^^ 
f±iEtiifflSit:^{±1^2 10^4 >icit-<xmi omtf£ 

5„ i©Jt^^NjSFi:-r5„ iixtt±326Lfc«;5Kit^w^ 50 
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[0 0 3 0] ::::i-C\ mWi^t%m^(Dm&m(Diz^ 

SSm^W-^ i » «iiS1^mff i u t Sr^ El 5 

ft-f- i u t Sr.^i-u H 5 r^) ( a ) T-* Lfc:,IEftH#{rJtK 
LT. US© (b) }C^Lfc3te«NFtt. !P1()^©^10 

xmmmm^no 3t^h?^±^n^ms: 
x^<DMmx^mMm^x>-rhfz 9 . tstzfimm 

^m\^fzy)-t^^bKf£^. %nm^\-±. Sffls 

iii'(DnMt^MMm^^^-th z. t \cf£^<Dx\ fsmx 
[0 0 3 1] ^zx\ r©^ffi^J^c:*^v^-r^^. izmm^ 

ft. m5<D (c) tC:T^-t-i:5(-s «»ftit^^t^ i >.K . « 

j5S^wif ^ i « thic-Nm\m±i.xmm-r^ x 5 

[0 0 3 2] II 6 tt. ;*:|g0JOM(Z)^Jte^ll«W«j5gE| 

LT. ia6©^J(i. ««S1tttJ§l2 1 lis -r>'/^-^3 
i:. ;^-ry^725:t)«2 0^(Z)jigwg^igM(cBB«$ti.T*3 

:^2 1 <7>m?5^^ttiffilS©^#Xltt. «M^#lfl51 1 -CfT 

[0 0 3 3] 07(1. fl;^^#g|51 l(7)y^D5/^|g|-C-fc 
5o m^SW#g|51 ll-f4> m^SSttWIf 2 l;?i^Pj#e3ttfc 

#ffi©S?)f^t!±iff-^^Nfft:ilitSl-5lftI^2 7, 2 
8. 2 9 s/^3 0 i;a5iix.6>^xTV^5„ 

«jj^fi^iil»§|5 1 0;5^e)(D^#{t-S-SWI;a^. IBliffl^* 

LTv^si:t^i. «^fg9]#^-rs'^3 Oft. sis^m^ 
2 8, 2 9*ifh$-f. ^©**a;^)-r5o •e]#{t-§-swi 

«v lii|g^2 7. 2 8, 2 9ftlJt/it)s iii|l$ttfdf-§- 

ititf. m\<Dm\^X'^x^h\\,^^mcn^x. mm 
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[0 0 3 4] 0 8 (i, :^mm<D:^ him<Dmmm(Dm.m 

?t1t{iil^2 l«D-ffiftOitttl^2 1 u, 2 1v. 2 1w 

®^|xm(-;^-Y5'5^Su. Sv. Sw;^Siag$tlTV^ 

5„ ^LT. ;^'f?/5"Su. Sv. Swic. msftje^M 

10 0 3 5] 13 914. mm^m^2 KDim^T^commm 
2 1 uffymi^mvh^o m9{ciov^x. ^i±5^2 1 u 
it. 3 1.1 jjc^a 3 2 . 3 3 . 

3 4fJ^^f^^b«fig$-BrTV^5„ li!>C#il3 2«. «jSS3 

it. 2(Dm^m\ km {kitmwcxh'Os 

kN|lI©^^^:S^cg^^$tiT^^5„ ^LT. 1?^:^ 

[0 0 3 6] 3 1 ^mm-t^<DmM^K yt-s-/umj- 

3 3 i !9 $ :^*P $ n^ft^^^if 3 4 {C« 
mtj^th^o ^ffi|g2 1v. 2 1 w}4. ^ttii^2 1 u i: 

[0 0 3 7] ^<Dm8<Dm\cis\^^x-hm6(^mtmm^i: 

[0 0 3 8] Hi 0 fi. ifmn(n> $ h \cm.(o-mmm(nWi 
x^m{\L%i\^fmxh^, 01 ifi, 01 0(Z)M(-*3»t 

5«gffi^tH^ 2 1 1 ffi^wp^^^-To 0 1 1 {c*3^^ 

T. ljffe#^3 2{r>P|-LT2ocD2^#^3 5. 3 6 §r 

fi 1 igi!imm\citm i^tzmmmmm^- 1 m . i ^ ^*iiis^ 

37. 3 8^tiSLXtiit)LX\^^^. 2dZ^f^3 6(D% 
#^f4. 2i!kmB3 5(Dm^m(ONmtfj:'DX\^^^. ^ 

u-c. sMitwff -i- i m . i .2 {i^timewiffi. ^« 
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< i U2 ©P'^tCfcSo 

[0 0 3 9] Ztlb<DmM^tiii'B'^ i 111 ^ i 02 (4. 0 1 

wi i 19 5t«B# i Iiitti^i?«i5^^#^ 4 0 {c^oV ^ T V ^-f 

it. m.m^m^2 i^^hmmmmiB-^imm^n^o ^ 
LT. ^^!fE£;±^ai^3 9{4. m^^^fttcmm^mm^ 

<D±%^t^h. m.mkw^^2i<D%^(D^m^^^-t 

^K\t. nrnm^^m.^^i ok^\^x. mMmm^2 1 

im^i'^fi^'^^Lt^mMmn^^nm^Tci^t^m.^^ 

^mt^-\c-r-<x^mm±^o mx.it. mmm(DmM^ 

ttifS-f-i.i . in. i,, (Doh(Dl-oiimnXh^bn 

20 fl;^Sit^?^t:fl3 1 0 ci^ p. -yr 5 o 

[0 04 0] 1 0 -e(4. «»ft1^mi# 2 1 

[0 04 1] Lfci^^x. mi oaymi^^fiii. He 17? 

mtmmt^^jj^^m^^tt^x^^. ^hiz. hio© 
mn^mM(Dmmmw:^mm.-t^:iti^x^^. 

[0 0 4 2] 013 it:^^m CO^h i^iiL(DMMM<DU^ 

mi^mxh'o. me. as. Rximi o(Dmtmmi:i. 

m^^m^2 lit. -f>/-<-^3<b. :^-{y^7Rn2 

0 t<nm(Dmmmicmm^tix\^^o tctzL. zomm 
^ttiss2ii4. ^-'^(Dmmmmmxh^. ^mumm 

mimw^fx-tLmm^^mAit^m^^^i^^o 

40 ^4 1 it^—d'mWim^it. y^yv-^) ~^^-./vi^~m<D 

it. M:±wsry^r(Dmmim^^M. mm^mm 
mit&<m.^'^-m7!ith^o m^. %w^it. zcomm^ 

mm4 i^mm^iiiimcmcx^mmm^noo 

[004 3] 0 1 4 (4. mm^mm4 1 ©»«^0-e 

fcSo 0145C*3V>T. fl;^S^tli^4 1 (4. -<>-^<-i5^ 

3 (DAJjm^t^'^ix?) 1 dz^B. 3 2 1. m^3i icm^ 
i-?>mm^x^m^-^tiiti-t?>yts-/um'f-3 3t. 
50 ;um^ 3 3 <Dmt)ia^ i B =s:mmi.xmti-t?>mm^3 
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[0 0 4 41 -iy^^--^ 3(DAt)mm>±^<fj:^t. 

t\ 'tfnzitmLX2 7XWS4 3xm^'r^m^h±^ 
<fj:'o. 'i^^t Lxm^ 3 1 xm^-r^mMw\^^< . 

Ltzi^^x. ^mx^ :^mmim^it^xmi^iikmm4 1 
it/mtf£^o *fc. mm^4 4<Dmmm^m^^^t 

MW-^liimm^^Mti^^:t^:Lti^x^^. ^(Dfci^^ 

[0 0 4 5] Hi 5tt. 4yy<~-^mmu4 2(Dmv^m 
^mxh^o 01 stcfcv^T. !K»iB#[e:tt, miffynt 
mmi^s mmmmn 1 2 j: ot, m^mmmm^- 1 » , 20 

i.^ i . . S^Kif ^-ff-^ i UK > i.K. i .K (rS<3'V''t". 
PWM/-«;l';^ft-^Pw , p„ >p„ ;a5/-?yk;^§]#g|5 4 5 (c 
ai;d $n5„ ^ LT. />Vk;^§I#g|5 4 5 fc/^V^;:^{f 
Pu. Pv. P, iLT. -Y>'-'-<-i5' 3(3:tt};fj$tv5„ 

fc\ 'collKttlB#(c*5v^r^i. i:«t:^ms4 i/$)^t(73«»i 
•9. mmmct3\^^xtt. mm.^tii^4ii>h(Dmmmm 

A«Nf(cJ4, «?5S:^tii^4 i-C;^tH$ixfc 
MiWJirtP 4 6 {4. m^^mm- i B ^ittil^ 4 4 

mmm4 4\ciiiti-r?>o sse^msp 4 e m 
m^mm-B- 1 » ;5^e>3t««»iig»a3 4 j^mnm^m'^ 

5 PWM/■^y^;^^^lS•^^^-C'f a Srlliiji-^ J; 5 

/^V^;^^0#|f|5 4 5 ^ i: *3 LT P WM/-«>'t-;^ft#;asttl 
;f7$tv5„ 40 
[0 0 4 6] ±^UfcH 1 3 coMf-J;titt\ El 1 cDfOi: 

m^fis ^ti\cx'ommmmi!)^nio^?>(Dx\ ^^mm 

W'mw. 2<DmM i^-</T^im^£ ^^■^■:^(D^mz.n\^x 

mms.kz%mMm^no:Liii)ix^^. 
[0 04 7] Ell 6 ^mm(D^ h Km<ommm(DWi 50 
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^mm^^mxh^o rom ew^jfi. m:m^m^2i 
1 9 t<Dm(Dm^Kmn^^tcmxh^o ^hK, 

©HI 6©^[|(c*5v^T{4. mWin-^sni:!Z-mt'^-T. 

[0 0 4 8] 01 7tt. mU^mm2 KDlW^iDUm 

Mitmxh^. mi 7\zm^x. mm^tii^2 kdm^ 
(D^mmmit. msomt mmmxh ^ . m.i^ 3 1 
m±-r?>mm^!t^\^x^~/vm'f-3 stm^-t^mBU)^ 
m^u^3 4\zx^mm^ti^. ^lt. m.m.^ui^2i 

mm.^fi^mmmm^ui^id:mm3 2 1. MmMi-i 

%mM:^m^WiU!K%U4 3hf)^. as&3 1 ('^til^tt 

Tv^5„ f£^^ %nx&^]i^mi7k%U4%(Dmmm. 
wm:m^'^mv^>K^m.3 2(Dmwii~ ^ \,xtt£^x\<^ 

[0 0 4 9] H 1 6 w^Jro^)!I{^^;Iov^Tm0J-r 
So mmm^mMM 1 0 e ^wm-t^ t # 

(oh^^ 2 1 (Dwmwm^^m 1 3 2 

nrnw^^m 1 2fe^^4 8 (c«a;^(4^)Ett/£v\ -t©fc 

fes «?!fE:^ffl^2 1 ©ttl;^^l4, ^lilli^fE^tiBffl 1 

#^3 2©^ictf|^^-^6('^|x5m©±t$l^ 

[0 0 5 0] *fc. «J;Km^^*g|5i 0^5. ^g|3mM2 

=^2o^mmv. wmmw^^-( y^T^mm-^. r 
©<b#(cf4. nMJ^m^2i(DmmnM>^\i^miikmm 

«i±(4. *ss?)Sittiiffl 1 ^#11 4 8 (Dmwit%mMM 

<Diz^^{zmzt:.mtfi:h. %nM,m.^\i\mil!KMU4 

8 (Dmmmmmmkmm 1 3 2 j: 9 
[0 0 5 1] ±iiiLfc0 1 6 <Dm\^iifi\t. mi(Dmt 

lo©®}SS^tttiS2 l-r:\ L/5^t5. mi5K§]#^|51 1 ^ffl 

\^^h:Ltf£<. mM^mmm^m^m^hix^(Dx\ ^ 
Amt^m^^ti^x^^. 

[0 0 5 2] ±i*LfcM(;i*5V>T{l. f|^*-i? 
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[0 0 5 3] EI 1 (Dm^i^is^^x. 9MMth^2 I 

m^2 2t(Dmm^^t. mm'^-^6t:^-(^y^2it lo 
mx.i-£. ^mmc^ ^m^2 2\zm^im^Ltct-r 

iJ' 6 irft^^nSo ''£43, ^ffl:gg2 1, 2 2»M^flJilf 
fi, «?>it^t^Sr»g|5 1 0 Xil«jt*J»g|5 1 2 ;astf 5 J; 5 

[0 0 5 4] *fc, ±i&Lyh^J(C*3V^T{i, «M2(±, 
^J^Vv^^^t, y^yy^^)-Bt.XJ-'mi'^-'^ htmm^^^^ 30 

10 0 5 5] 

1^ai-r?)«»S^tti^Si:. giti4:©$iJ|^#tli(cj^:CT. 
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[0 2] |gi(OMtc*3ttSS»lffi^8img|5©»«fig|21 
[El 3] 0 2©*— Kfl^§15©»lf^7P— ^-Y— h-e*) 

So 

[04] 2-^(Dmm^mm'Dmmmttiw\mxh^o 

[0 6] *^BJ©ffi©||Jfe^!l©«EB&«fig0-efc5o 

[0 7] 0 6©^JtC*5JtSSi)SffJ^ff9]#a5©mB&«^0 

[El 8] :^mm(D^h\cm(Dmmm(Dmmm^mxh 

So 

[0 9] 0 8©M»«»S1ttti^(^1ifife0^-fcS„ 

[01 0] :$:^m'D^ ^icm<nMMm<^mf^mMmxh 
5. 

[01 1] 01 o(DmKis\f^m.m^mm<Dmmm^m 

[012] 01 0©Mf-*5</>T«9^^S^i±l^^^-rS 

mmmm^(Dmmmi^mxh^o 

[013] *^§q©$t3{i'ffe©^J(i«»J©SJB&«l^0T*) 

[014] mcmMi:n^m'rx 5 2*^sisrsij^-f- 
5 m^fti^a:^© w«fife0-efe So 

[015] 01 3(Dm\^t^n^4y^<—?mwi^(Diim 
«fiK0-efcSo 

[016] ^mm(D^(:>izm(DmMm(Diimmi^mxh 

So 

[017] 01 6(Dmi^t5n^mM^mm<Dmmm^m 
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